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DETAILED ACTION 

Election/Restrictions 

Applicant's election with traverse of claims 1-4 and 24 in the reply filed on May 1, 
2009 is acknowledged. The traversal is on the grounds that the office has not shown 
that there is any burden in searching groups l-lll. These arguments have been 
considered, but are not found persuasive. There is no requirement in PCT 13.1 and 
1 3.2 of a burden in searching the entire claims to establish a prima facie case of a lack 
of unity. Applicants have made no argument that the cited references do not disclose 
the special technical feature or that the asserted feature is not a special technical 
feature. 

For reasons of record the Examiner has shown a lack of unity between Groups I, 
II, and III. The applicant has not persuasively argued against this lack of unity and thus 
the requirement is still deemed proper and is therefore made FINAL. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-4 are rejected under 35 U.S.C. 102(b) as being anticipated by Zhang et 
al. ("Formation of Low Resistivity Alpha Ta by Ion Sputtering"). 
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Regarding claims 1-3, Zhang teaches a tantalum film used in semiconductor 
industry (pg 237, col. 1 , 1 st pp.). Zhang teaches that the tantalum film is alpha tantalum 
(pg 237, col. 2, 1 st pp. of Results and Discussion). As seen in Figure 3, the film has a 
broad x ray diffraction peak at 2theta=38°. Furthermore, as seen in Figure 5, the grain 
size is 12.5 nms and has a resistivity of 32.5 microohm-cm for a tantalum film with a 
thickness of 10 nms. 

Although Zhang is silent to the tantalum film having continuous electron 
diffraction rings, this characteristic is intrinsic to nanocrystalline alpha tantalum films, as 
taught by Zhang. Since the prior art teaches the same material as instantly claimed, it 
is inherent and expected that the prior art film will have continuous electron diffraction 
rings, as instantly claimed. 

It has been held that where the claimed and prior art products are identical or 
substantially identical in structure or are produced by identical or a substantially 
identical processes, a prima facie case of either anticipation or obviousness will be 
considered to have been established over functional limitations that stem from the 
claimed structure. In re Best, 195 USPQ 430, 433 (CCPA 1977), In re Spada, 15 
USPQ2d 1655, 1658 ( Fed. Cir. 1990). The prima facie case can be rebutted by 
evidence showing that the prior art products do not necessarily posses the 
characteristics of the claimed products. In re Best, 195 USPQ 430, 433 (CCPA 1977). In 
regards to claim 4, the prior art is silent to the net diffusion distance properties of the 
tantalum film. However, since the tantalum film as taught by Zhang is the same 
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structure as instantly claimed, it is expected that the tantalum film of Zhang will behave 
in the same manner as instantly claimed. See in re Best case law applied above. 

Claims 1-4 and 24 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Yuan et al. ("A New Method for Deposition of Cubic Ta Diffusion Barrier for Cu 
Metallization"). 

Yuan et al. teach alpha tantalum films deposited on Si substrates to reduce 
copper metallization from diffusing into the copper substrate (Title, and Introduction 
section). 

Yuan et al. teach that the Tantalum diffusion barrier comprises alpha tantalum, a 
broad diffraction peak at 38°, and a nanocrystalline microstructure (Table 1, Figurel, 
and pg 127). 

Although Yuan is silent to the tantalum film having continuous electron diffraction 
rings, this characteristic is intrinsic to nanocrystalline alpha tantalum films, as taught by 
Yuan. Since the prior art teaches the same material as instantly claimed it is inherent 
and expected that the prior art film will have continuous electron diffraction rings as 
instantly claimed. 

It has been held that where the claimed and prior art products are identical or 
substantially identical in structure or are produced by identical or a substantially 
identical processes, a prima facie case of either anticipation or obviousness will be 
considered to have been established over functional limitations that stem from the 
claimed structure. In re Best, 195 USPQ 430, 433 (CCPA 1977), In re Spada, 15 
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USPQ2d 1655, 1658 ( Fed. Cir. 1990). The prima facie case can be rebutted by 
evidence showing that the prior art products do not necessarily posses the 
characteristics of the claimed products. In re Best, 195 USPQ 430, 433 (CCPA 1977). 
In regards to claim 4, the prior art is silent to the net diffusion distance properties of the 
tantalum film. However, since the tantalum film as taught by Yuan is the same structure 
as instantly claimed, it is expected that the tantalum film of Yuan will behave in the 
same manner as instantly claimed. See in re Best case law applied above. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zhang et 
al. ("Formation of Low Resistivity Alpha Ta by Ion Sputtering") as applied to claims 1-4 
above, in view of Chen et al. ("Phase Formation behavior and Diffusion Barrier Property 
of Reactively Sputtered Tantalum Based Thin Films used in Semiconductor 
Metallization"). 

Zhang teaches a nanocrystalline alpha tantalum film used in semiconductor 
industry. Zhang is silent to the specific structure of Si/Ta/Cu, as applied above. 
However, Zhang in the introduction section teaches that Tantalum films are known in 
the art and described by Chen et al. 
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Chen et al. teaches in their introduction section, that tantalum films are used as 
diffusion barriers when placed between copper and silicon substrates. 

It would have been obvious to a person having ordinary skill in the art at the time 
the present invention was made to use the tantalum films of Zhang as diffusion barriers 
for copper and silicon substrates in the semiconductor industry as is known in the art. 
Combining prior art elements according to known methods to yield predictable results is 
sufficient enough to establish a primae facie case obviousness ((MPEP 2141 [R-6], 

KSR International Co. v. Teleflex Inc. (KSR), 550 U.S. , 82 USPQ2d 1385 (2007)). 

Semiconductor devices utilizing tantalum films as diffusion barriers are known structures 
in the art and would have been an obvious structure to apply to the tantalum films of 
Zhang. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

The X references cited in the International Search Report are considered 
cumulative to the rejections applied above. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JONATHAN C. LANGMAN whose telephone number is 
(571 )272-481 1 . The examiner can normally be reached on Mon-Thurs 8:00 am - 6:30 
pm EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer McNeil can be reached on 571-272-1540. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/Timothy M. Speer/ 
Primary Examiner 
Art Unit 1794 



